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Aim: This study aims to compare visual outcomes and complications of iris-ﬁxated (claw) intraocular
lens (IFIOL) implantation with those of posterior chamber intraocular lens (PCIOL) implantation in
children with traumatic cataract.
Settings and design: Retrospective observational clinical audit.
Materials and methods: A total of 50 pediatric traumatic cataract cases that underwent lens removal and
IOL implantation (IFIOL or PCIOL) with or without corneal or corneoscleral tear repair between January
2009 and December 2013 were analyzed. After meeting the eligibility criteria, their pre- and post-
operative visual outcomes and complication rates were recorded. Data were analyzed descriptively.
Results: Out of 50 children, IFIOL and PCIOL implantations were performed in one eye of each of 25
children. Their mean age was 11 ± 4 years (range 4e18 years). Primary (cataract removal with lens
implantation) and secondary (corneal tear repair followed by cataract removal with lens implantation)
procedures were performed in 19 (76%) and six (24%) children in the IFIOL group and in 21 (84%) and four
(16%) children in the PCIOL group, respectively. There was an improvement in best corrected visual acuity
postimplantation in both the IFIOL and the PCIOL group, and no signiﬁcant difference in the logarithm of
the minimum angle of resolution of best corrected visual acuity was observed between the two groups
over 36 months. Only three eyes in the IFIOL group developed complications: one eye developed sec-
ondary glaucoma, one disenclavation of IOL haptic, and one cystoid macular edema.
Conclusion: Both IFIOL and PCIOL implantations have good visual outcomes and minimal postoperative
complications; therefore, IFIOL can be used as an alternative to PCIOL in children with traumatic cataract
with inadequate capsular support.
Copyright © 2016, The Ophthalmologic Society of Taiwan. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Ocular trauma, the leading cause of pediatric cataracts, is char-
acterized by simple corneal abrasion, lid laceration, iritis, hyphema,
lens injury, vitreous hemorrhage, retinal detachment, traumatic
optic neuropathy, orbit fracture, and ruptured globes.1,2in the analysis of this article
ith cataract removal and iris-
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iety of Taiwan. Published by ElseviOptical rehabilitation of traumatic cataract (Figure 1) with
inadequate capsular support is a major therapeutic challenge.
Successful rehabilitation depends on the choice of intraocular lens
(IOL) design and surgical procedure.3 Literature describes that an
IOL can be placed in the anterior chamber (ACIOL), ﬁxed to the
anterior or posterior surface of iris (IFIOL), or sutured to the sclera
(SFIOL).4 Placement of an IOL in the capsular bag has become the
accepted method of treatment for children undergoing cataract
surgery.5 The IOL can be placed in the capsular bag if either the
anterior or the posterior capsule is intact, or sufﬁcient amount of
capsule is present.6 Several surgical procedures have been used to
correct traumatic cataract, aphakia, or ectopia lentis, including
ﬂexible open-loop ACIOL,7 iris-ﬁxated posterior chamber IOL
(PCIOL),8 iris-claw ACIOL,9 retropupillary iris-ﬁxated IOL,10 scleral-
ﬁxated PCIOL,9 and ﬁbrin glue-assisted PCIOL.11 However, contro-
versies still exist over the efﬁcacy and safety of different IOLer Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://
Figure 1. Traumatic cataract.
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support.12
ACIOLs are infrequently used in children due to high risk of
corneal decompensation, pseudophakic bullous keratopathy, iris
atrophy, pupil ectopia, secondary glaucoma, severe uveitis, and
hyphema.13e15 IFIOLs are ﬁxated to the anterior surface of the iris in
the anterior chamber or to the posterior surface of the iris, offering
several advantages such as low-risk method of surgery, stability
enhancement, less tilting of the lens, and reduced glare phenom-
enon.16,17 SFIOL implantation is a well-tolerated method for
correction of traumatic cataract; however, the surgery is technically
more difﬁcult and associated with surgical complications such as
suture breakage with IOL subluxation and retinal
detachment.4,9,12,18
Some literatures discuss the comparison of IFIOL implantation
with PCIOL implantation. Some studies have favored IFIOL over
PCIOL in terms of better visual outcomes,9,19 and some studies have
shown comparable visual outcomes.20 However, little evidence is
yet available regarding the visual outcomes and complication
proﬁles of both (IFIOL and PCIOL) implantations. Hence, the present
study was planned to evaluate the visual outcome and complica-
tion rate following IFIOL and PCIOL implantations in Indian pedi-
atric traumatic cataract cases with or without adequate capsular
support.Figure 2. (A) IFIOL (claw): overall length: 9 mm or 8 mm; optic size 5 mm or 5.5 mm;2. Materials and methods
This was a retrospective, observational clinical audit of 50 chil-
dren with traumatic cataract who attended the outpatient
department (Sankara Eye Hospital, Shimoga, India) between
January 2009 and December 2013. The study was in compliance
with the principles of the Declaration of Helsinki 2000. Twenty-ﬁve
case records with traumatic cataract, inadequate capsular support,
and IFIOL implantation, and a similar number of case records with
adequate capsular support and PCIOL implantation were included
in the analysis, after obtaining consent from all parents. Corneal/
corneoscleral tear, when present, was repaired, and cataract sur-
gery was performed by anterior (limbal) approach with IOL im-
plantation as a primary/secondary procedure. A procedure was said
to be primary if cataract removal with lens implantation was per-
formed as the ﬁrst procedure and secondary if corneal tear repair
was carried out ﬁrst, followed by cataract removal with lens im-
plantation as a second procedure. Children with retinal detach-
ment, vitreous hemorrhage, and posterior (pars plana) approach for
cataract removal and IOL implantation were excluded from the
study.
Choice of the procedure was decided intraoperatively/preoper-
atively and was dependent on the status of capsular support. IFIOL
implantation was considered as the procedure of choice in large
posterior capsular tear cases. A single surgeon performed all the 50
surgeries.
Prior to surgery, complete clinical examination of the traumatic
cataract eye was performed, whereby the nature and duration of
injury, visual acuity [uncorrected visual acuity and best corrected
visual acuity (BCVA)] using logarithm of the minimum angle of
resolution (logMAR) charts,21 anterior segment (slit lamp) and
posterior segment (indirect ophthalmoscope or B scan) ﬁndings,
and intraocular pressure (IOP) were noted. Keratometric values
(automated keratorefractometer) and axial length (A scan) of
fellow normal eye was used for IOL power calculation in cases
with a corneal scar in the affected eye. For IOL power implanta-
tion, Dahan and Drusedau's22 guidelines were used with slight
modiﬁcation, where all children aged < 2 years were under-
corrected by 20%, aged 2e5 years by 10%, aged 5e8 years by 5%,A constant: 117. (B) Postoperative round pupil. IFIOL ¼ iris-ﬁxated intraocular lens.
Table 2
Diagnosis at presentation.
Lens IFIOL (n ¼ 25), n (%) PCIOL (n ¼ 25), n (%)
Traumatic cataract with open globe injury
Mature cataract 6 (24.0) 5 (20.0)
Subluxated lens 1 (4.0) 0
Traumatic cataract with close globe injury
Absorbed cataract 5 (20.0) 4 (16.0)
Mature cataract 11 (44.0) 14 (56.0)
Rosette cataract 0 1 (4.0)
Subluxated lens 2 (8.0) 1 (4.0)
IFIOL ¼ iris-ﬁxated intraocular lens; PCIOL ¼ posterior chamber intraocular lens.
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made emmetropic.
In both groups, corneal/corneoscleral tear, when present, was
repaired ﬁrst under general anesthesia using 10-0 nylon inter-
rupted sutures. Cataract surgery, anterior vitrectomy, and IOL im-
plantation were performed as a primary or secondary procedure.
IFIOL (model no.: PIC 5590, or PIC 5580; Excel Optics (P) Ltd.,
Chennai, India (Joint venture with: American Ophthalmic Labora-
tories, LLC, 193- Rock Ridge Road, Millersville, MD 21108, U.S.A);
overall length: 9 mm or 8 mm; biconvex optic size: 5 mm or
5.5 mm; estimated A constant: 117; Figure 2A) was implanted in
cases with inadequate capsular support. The IOL was inserted into
the anterior chamber. Optic was held using a pair of lens forceps;
one haptic was tilted down and pushed under the iris gently. A ﬁne
rodwas passed through the paracentesis on the same side; once the
haptic was behind the iris (retroﬁxated), the haptic was tilted up to
produce an indent on the iris and the iris was enclaved into the
haptic claw with a gentle push of the rod. Haptic enclavation was
then performed on the other side. In cases with adequate capsular
support (either anterior or posterior capsular support, or both), a
12.5-mm or 13-mm PCIOL was implanted either in the capsular bag
or in the sulcus.
Topical antibiotics and steroids were instilled and tapered over
3 months. Patients were prescribed oral steroids (1 mg/kg) for
7e10 days, and homatropine and antiglaucoma medicines for
1 month. The postoperative vision, IOP, IOL status, and posterior
segment complications were noted at each follow-up visit.Table 1
Patient characteristics at baseline.
Category IFIOL (n ¼ 25), n (%) PCIOL (n ¼ 25), n (%)
Age (y)
1e5 3 (12.0) 2 (8.0)
6e10 11 (44.0) 11 (44.0)
11e15 7 (28.0) 6 (24.0)
16e20 4 (16.0) 6 (24.0)
Sex
Female 4 (16.0) 4 (16.0)
Male 21 (84.0) 21 (84.0)
Eye involvement
Left 16 (64.0) 9 (36.0)
Right 9 (36.0) 16 (64.0)
Trauma nature
Stick 14 (56.0) 12 (48.0)
Pencil 2 (8.0) 0
Ball 1 (4.0) 1 (4.0)
Bat 1 (4.0) 0
Coconut shell 1 (4.0) 0
Fall 1 (4.0) 1 (4.0)
Fire cracker 0 1 (4.0)
Iron rod 1 (4.0) 0
Needle 0 (0) 1 (4.0)
Peacock peck 1 (4.0) 0
Pen 1 (4.0) 3 (12.0)
Road trafﬁc accident 1 (4.0) 0
Stone 0 1 (4.0)
Thorn 0 3 (12.0)
Welding bar 1 (4.0) 0
Wire 0 1 (4.0)
Wood 0 1 (4.0)
Axial length (mm)
21e22 5 (20.0) 5 (20.0)
22e24 17 (68.0) 17 (68.0)
24e26 3 (12.0) 3 (12.0)
IOL power (D)
<18 3 (12.0) 4 (16.0)
18e20 6 (24.0) 3 (12.0)
20.1e24 15 (60.0) 17 (68.0)
>24 1 (4.0) 1 (4.0)
IFIOL ¼ iris-ﬁxated intraocular lens; PCIOL ¼ posterior chamber intraocular lens.2.1. Statistical analyses
Data were analyzed using SAS 9.2, SPSS 15.0, Stata 10.1, MedCalc
9.0.1, Systat 12.0, and R environment version 2.11.1. Descriptive and
inferential statistical analyses were used to analyze the data. Fisher
test was used to analyze visual acuity in both groups.3. Results
The mean age in the IFIOL group was 10.76 ± 3.98 years and in
the PCIOL group 11 ± 4.14 years (range 4e18 years). In each group,
44% (11/25) of children were in the age range of 6e10 years. There
wasmale preponderance in both groups, 84% in the IFIOL group and
88% in the PCIOL group. In the IFIOL group, 64% of children had left
eye trauma, and in the PCIOL group, 64% had right eye trauma. The
most common nature of eye injury was that caused by a stick in
both groups (IFIOL: 56%; PCIOL: 48%). More than 60% of children in
both groups had an axial length of 22e24 mm and were implanted
with an IOL with power between 20.1 D and 24 D (Table 1). The
most common diagnosis at presentation was traumatic mature
cataract with closed globe injury (IFIOL: 44%; PCIOL: 56%), followed
by traumatic mature cataract with open globe injury (IFIOL: 24%;
PCIOL: 20%) and traumatic absorbed cataract with closed globe
injury (IFIOL: 20%; PCIOL: 16%) (Table 2).
Of the 50 children, 40 (80%) underwent IOL implantation by the
primary procedure, where IFIOL was implanted in 19 (47.5%) and
PCIOL in 21 (52.5%) children. The remaining 10 (20%) childrenTable 3
Treatment approach.
Type IFIOL (n ¼ 25), n (%) PCIOL
(n ¼ 25), n (%)
Primary procedure
Cataract removal þ lens implantation 19 (76.0) 21 (84.0)
Corneal tear repair 6 (24.0) 4 (16.0)
Secondary procedure
Nil 19 (76.0) 21 (84.0)
Cataract removal þ lens implantation 6 (24.0) 4 (16.0)
Treatment
Posterior iris ﬁxation 25 (100.0) 0
Bag 0 8 (32.0)
Sulcus 0 17 (68.0)
Patching
No 5 (20.0) 3 (12.0)
Yes 20 (80.0) 22 (88.0)
Fundus examination
Normal 23 (92.0) 24 (96.0)
Myopic 1 (4.0) 1 (4.0)
Optic atrophy 1 (4.0) 0
IOP (mmHg) measurement
20 24 (96.0) 25 (100.0)
>20 1 (4.0) 0
IFIOL ¼ iris-ﬁxated intraocular lens; IOP ¼ intraocular pressure; PCIOL ¼ posterior
chamber intraocular lens.
Table 4
Pre- and postoperative BCVA.
Category Preoperative No. of Children (%) % Change
UCVA 1 mo BCVA 1 mo BCVA 3 mo BCVA 36 mo
IFIOL (n ¼ 25)
0e0.2 0 2 (8.0) 4 (16.0) 4 (16.0) 16 (64.0) þ64.0
0.3e0.6 0 11 (44.0) 12 (48.0) 14 (56.0) 6 (24.0) þ24.0
0.7e1.0 0 10 (40.0) 7 (28.0) 5 (20.0) 2 (8.0) þ8.0
HM 8 (32.0) 0 0 0 0 32.0
CF 6 (24.0) 1 (4.0) 1 (4.0) 1 (4.0) 0 24.0
PLþ 11 (44.0) 1 (4.0) 1 (4.0) 1 (4.0) 1 (4) 40.0
PCIOL (n ¼ 25)
0e0.2 0 0 2 (8.0) 3 (12.0) 14 (56.0) þ56.0
0.3e0.6 0 15 (60.0) 16 (64.0) 15 (60.0) 7 (28.0) þ28.0
0.7e1.0 0 8 (32.0) 5 (20.0) 5 (20.0) 3 (12.0) þ12.0
HM 13 (52.0) 1 (4.0) 1 (4.0) 1 (4.0) 1 (4.0) 48.0
CF 2 (8.0) 1 (4.0) 1 (4.0) 1 (4.0) 0 8.0
p 0.344 0.825 0.809 >0.99 >0.99 d
Fisher test was used to analyze visual acuity in both groups.
BCVA ¼ best corrected visual acuity; CF ¼ counting ﬁnger; HM ¼ hand movement; IFIOL ¼ iris-ﬁxated intraocular lens; PCIOL ¼ posterior chamber intraocular lens;
PL ¼ perception of light; UCVA ¼ uncorrected visual acuity.
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IFIOL was implanted in six (60%) and PCIOL in four (40%) children.
The IOL was placed in the sulcus in 17 (68%) and in the capsular bag
in eight (32%) of the children in the PCIOL group. Forty-two (84%)
[IFIOL: 20 (80%); PCIOL: 22 (88%)] children underwent patching of
the nonoperated eye following surgery. The majority of children in
both groups [IFIOL: 23 (92%); PCIOL: 24 (96%)] had normal fundus.
A myopic tessellated fundus was observed in one (4%) child in each
group and, optic atrophywas observed in one (4%) child of the IFIOL
group (Table 3). After surgery, the duration of follow-up visits to the
ophthalmologist varied from 9 months to 36 months. In the IFIOL
group, 36% of the children were followed up for 18 months and the
mean follow-up period was 16.44 ± 7.41 months, and in the PCIOL
group, 36% were followed up for 12 months and the mean follow-
up period was 15.36 ± 7.42 months.
The preoperative BCVA in both groups was worse than logMAR
1.0. In the IFIOL group, 32% were able to see hand movement
(HM), 24% had counting ﬁnger (CF) ability, and 44% had percep-
tion of light (PL); in the PCIOL group, 52% were able to see HM, 8%
had CF ability, and 40% had PL. There was an improvement in
uncorrected visual acuity and BCVA at 1 month, 3 months, and the
last follow up postoperatively. However, the values were compa-
rable between these two groups. At the last follow up, the pro-
portion of children with BCVA (0e0.2 logMAR) was comparableFigure 3. PCIOL: pigment dispersion, pupillary capture, posterior synechiae.
PCIOL ¼ posterior chamber intraocular lens.between these two groups (64% vs. 56%; p > 0.05). There was a
marked decline in the proportion of children with HM, CF, and PL
at 1 month, 3 months, and the last follow up in both groups. One
eye (4%) in the IFIOL group had PL at 1 month, 3 months, and
36 months. One eye (4%) in the PCIOL had HM at 1 month,
3 months, and 36 months. One eye (4%) in both groups had CF at
1 month and 3 months (Table 4).
The common complications in both groups were posterior
synechiae, pigment dispersion, pupillary capture, and irregular
pupil. Posterior synechiae was the most frequent postoperative
complication observed in the PCIOL group (28%), in particular
where the IOL was placed in the sulcus, followed by pigment
dispersion (24%) and pupillary capture (12%) (Figure 3). In the IFIOL
group, pigment dispersion was the most frequent postoperative
complication observed in 24% of patients, which was similar to that
observed in the PCIOL group.
None of the 50 eyes had infection, secondary glaucoma, or
retinal problems except for three eyes of the IFIOL group, where one
eye underwent re-enclavation of one of the claws following spon-
taneous disenclavation at 1 month, the second eye had cystoid
macular edema (CME) that resolved by 3 months, and the third eye
had IOP >20mmHg (24mmHg) 1month after IOL implantation and
was well controlled with antiglaucoma medicines within 3 months
(Table 3).
In the IFIOL group, only one eye had a horizontally oval pupil,
while the remaining 24 eyes had a round pupil (Figure 2B) post-
operatively. Pigment dispersion (Figure 4) on the lens surface in
four eyes (16%) and iris atrophy at the site of enclavation (Figure 4)
at 6 months in one eye (4%) were also noted postoperatively.
4. Discussion
Traumatic cataract is an important cause of monocular blind-
ness in children.3 IOL implantation has been recommended as the
treatment of choice for traumatic cataract cases and offers beneﬁts
such as infrequent hospital visits, reduced need of supervision by
the ophthalmologist due to the availability of reﬁned surgical
procedures, and better instruments and suture materials.4,5,8,10,23
IFIOL and SFIOL have been popular choices of IOLs for implanta-
tion in the absence of adequate capsule support.20
In our study, themajority (80%) of children had IOL implantation
by the primary procedure, and a comparable proportion of children
underwent IFIOL or PCIOL implantation. Previous literature has
reported a positive role of patching of the nonoperated eye after IOL
Figure 4. IFIOL: (A) pigment dispersion; (B) iris atrophy. IFIOL ¼ iris-ﬁxated intraocular lens.
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50 children, 42 (84%) underwent patching.
None of the 50 eyes had BCVA < 1 logMAR before surgery, but
after implantation of either lens, the mean postoperative BCVA
improved over time; however, no signiﬁcant difference was
observed in postoperative BCVA between the two groups. Our re-
sults were in line with the previous literature wherein visual acuity
increased postimplantation of IFIOL and SFIOL lenses, but no sta-
tistical difference in logMAR BCVA was reported between the two
groups over 6 months.20 Other studies have also shown improved
visual outcomes after implantation of iris-claw IOL25 and trans-
scleral-ﬁxated IOL.26
Elevated IOP is a common complication of IOL implantation.27 In
the present study, all the eyes had IOP  20 mm except for one eye
in the IFIOL group, which had elevated IOP of >24 mmHg 1 month
postimplantation; this may be attributed to pre-existing trauma or
postoperative inﬂammation.
CME and retinal detachment are two common complications of
IOL implantation. CME develops after disruption of blooderetinal
barrier, leading to accumulation of excess ﬂuid within the macula,
thereby making its prophylaxis extremely important in cataract
patients.28 We observed CME and re-enclavation of dislocated IOL
in one eye each in the IFIOL group, indicating a low incidence of
postoperative complications. Our results were in concordance with
previous literature where a low incidence (4.1e4.8%) of post-
operative complications was reported.29,30
Both IFIOL and PCIOL have good visual outcomes and are asso-
ciated with minimal postoperative complications. Hence, IFIOL can
be used as an alternative to other IOLs in children with traumatic
cataracts where the capsular support is inadequate.Acknowledgments
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